The change in microstructure of petioles and peduncles and transporter gene expression by potassium influences the distribution of nutrients and sugars in pear leaves and fruit.
Potassium (K) is one of the most important mineral nutrients required for fruit growth and development and is known as a 'quality element'. To investigate the role of K in more detail, we performed experiments in which seven-year-old pot-grown 'Huangguan' pear trees were treated with three levels of K (0, 0.4, or 0.8 g K2O kg-1 soil). K supply improved the development of vascular bundles in pear petioles and fruit peduncles and enhanced expression of genes involved in nutrients and sugar transport. Different from K and calcium (Ca), magnesium (Mg) concentrations in the leaves, petioles, and fruit peduncles were significantly higher under low K but lower under high K. However, the concentrations of K, Ca, and Mg in fruit all increased as more K was applied. Correspondingly, the expression of leaf Mg transporters (MRS2-1 and MRS2-3) increased under low K, indicating that Mg had an obvious compensation effect on K, while their expression decreased under medium and high K, showing that K had an obvious antagonistic effect on Mg. Except for NIPA2, the expressions of fruit K, Ca, and Mg transporters increased under high K, implying a synergistic effect among them in fruit. The concentration of sorbitol, sucrose, and total sugar in leaves and fruit at maturity significantly increased in response to the supply of K. The increase in sugar concentration was closely related to the up-regulated expression of sucrose transporter (SUT) and sorbitol transporter (SOT) genes. Together, these effects may promote the transport of nutrients and sugar from sources (leaves) to sinks (fruit) and increase the accumulation of sugar in the fruit.